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METHOD AND APPARATUS FOR FORMING A VISUAL 
IMAGE or A LATENT MAGNETIC IMAGE 

BACKGROUND OF THE INVENTION 

This invention relates to a method and apparatus for 
producing visual images of information recorded as latent 
magnetic images on a magnetic member. More particularly it 
relates to a method and apparatus for producing visual images 
of rapidly changing information either recorded as stationary 
latent magnetic images on a moving magnetic member or as 
changing latent magnetic images on a stationary magnetic 
member. 
Magnetic readers, used for viewing the latent magnetic 

images recorded on a magnetic member, are well known to 
those skilled in the art. Nonnally, they consist of a veselhav 
ing a broad shallow cavity with a transparent cover containing 
a quantity of magnetically active material in a ?uid. The mag 
netic reader is placed over the magnetic member and the mag 
netically active particles decorate the latent magnetic image, 
fonning a visual image of the information. Actually, as will be 
discussed below, only certain types of latent images, those 
fonned from active magnetic interfaces, can be viewed in this 
manner. One such magnetic viewer is described in U.S. Pat. 
No. 3,013,206, R. .I. Youngquist. 
The resolution of this type of magnetic reader is poor. The 

visual image can be seen, but it is not suitable for projection. 
Even if it were suitable for projection, the decoration process 
is slow to respond to changes in the latent magnetic images so 
that if the latent image is changing or the magnetic member is 
moving, the magnetic reader will not produce a readable 
visual image. 
The use of an external DC magnetic ?eld will enhance the 

?eld due to the latent magnetic image and will increase the 
resolution of the visual image produced by such magnetic 
readers. The use of an external DC magnetic ?eld in conjunc 
tion with a magnetic reader, has been disclosed in U.S. Pat. 
No. 3,l81,059, G. L. Mohnkem, but this disclosure was 
directed at the specialized purpose of bucking out portions of 
a magnetic dipole ?eld so that the orientation of the dipole 
could be determined. It was not realized that the use of such 
DC external magnetic ?eld would generally increase the 
resolution of magnetic readers. 
The prior art is, therefore, limited to magnetic recorders 

with ill-formed visual images due to the absence of an enhanc 
ing ?eld, or magnetic recorders in which an external DC 
bucking ?eld is used to identify certain features of the mag 
netic information, but not to increase the resolution of the 
visual image. In all cases, the prior art is limited to use with 
stationary or at very best slowly varying latent magnetic 
images, because even with a DC enhancing ?eld there is a 
complete loss of visual representation when the latent mag 
netic image changes rapidly. 
Magnetic recording systems are now being used in a great 

variety of fonns to record and store infon'nation. Most 
recently this infonnation is being stored in the form of pictori 
al representations. There is a need for a method to recover this 
information and to project it in a useful fonn. A magnetic 
recording system, such as the one described above, would be 
useful in this context if the twin problems of resolution and the 
slow response time of the system could be solved. 

Accordingly it is an object of the present invention to pro 
vide a magnetic reader capable of producing well resolved 
visual images of information stored in the form of latent mag 
netic images on a magnetic member. 

It is a further object of the present invention to provide a 
magnetic reader capable of producing a visual image of infor 
mation stored in the form of latent magnetic images on a mag 
netic member which is in a form suitable for projection. 

It is a still further object of the present invention to provide 
a magnetic reader capable of producing well resolved visual 
images in response to rapidly changing latent magnetic images 
due to either a moving magnetic member containing per 
manent information or to a stationary magnetic member upon 
which the information content is changing. 
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2 
SUMMARY OF THE INVENTION 

These objects of the present invention are achieved by the 
use of a magnetic reader in the form of a nonmagnetic vessel 
having a broad shallow cavity containing magnetically active 
particles in a ?uid or a vacuum. The vessel is positioned over 
the magnetic member containing the latent magnetic image, 
so that the magnetically active particles will decorate the 
latent magnetic image, forming a visual image of it. An exter 
nal magnetic ?eld is provided to enhance the magnetic ?eld of 
the latent magnetic image. “the magnetic ?eld is a constant 
magnetic ?eld, it merely increases the resolution of the visual 
image formed by the magnetic reader. If the magnetic ?eld is 
an alternating magnetic ?eld of suf?cient strength, however, 
both the resolution of the visual image and the speed with 
which the system responds to changes in the latent magnetic 
image are improved. The use of an alternating polarity ?eld 
tends to increase the resolution because all of the active inter 
faces, not just the properly oriented ones, are decorated. To 
increase the response speed, however, the magnetic ?eld must 
be an alternating polarity magnetic ?eld with a maximum ?eld 
strength at least suf?cient to cause the magnetically active 
particles to decorate the nonmagnetized areas of the magnetic 
member as well as various portions of the magnetized area, 
but not sufficient to cause the magnetically active particles to 
coat the entire surface of the magnetic member. Since the 
magnetically active particles normally collect only over mag 
netized portions of the magnetic member, the use of the alter 
nating polarity magnetic ?eld causes what appears to be a 
reversal of the visual image. Besides causing this reversal, use 
of the alternating magnetic ?eld, within the'critical region of 

?eld strength discussed above, primes the system so that it responsive to rapid changes in the latent magnetic image. The 

operation and advantages of the present invention can best be 
described with reference to the following FIGS. in which: v 

FIG. I is a schematic diagram illustrating the effect of a con 
stant external magnetic ?eld on the decoration of an active 
magnetic interface; 

FIG. 2 is a schematic diagram illustrating the effect of a low 
?eld alternating polarity external magnetic ?eld on the 
decoration of an active magnetic interface; 

FIG. 3 is a schematic diagram illustrating the effect of a high 
?eld alternating polarity external magnetic ?eld on the 
decoration of the entire magnetic member; 

FIG. 4 illustrates the visual image formed using a low ?eld 
alternating polarity external magnetic ?eld; 

FIG. 5 illustrates the visual images formed using a high ?eld. 
alternating polarity external magnetic ?eld; _ 

FIG. 5 illustrates the visual images formed using a high ?eld 
alternating polarity external magnetic ?eld; 

FIG. 6 is a schematic diagram of one embodiment of an ap 
paratus that can be used in the practice of the present inven 
tion; and 7 

FIG. 7 is a schematic diagram of another embodiment of an 
apparatus that can be used in the practice of the present in 
vention. 

DETAILED DESCRIPTION OF THE FIGURES 

It has long been known that visual images of latent magnetic 
images recorded on a magnetic member can be fonned by 
decorating the latent magnetic images with magnetically ac 
tive particles. These particles can be thought of as being 
dispersed in a ?uid, but for the present we will assume that the 
dispersion is a powder of the magnetically active particles in a 
gaseous atmosphere, such as air. In the decoration process, 
the powder concentrates where the magnetic ?ux lines leave 
the magnetic or physical discontinuities and enter the space 
where the magnetic particles are located. In most cases this 
occurs at the interface between a magnetized and nonmag_-_ 
netized region of the magnetic member, or between two ad 
jacent magnetized regions of opposing polarity. As it turns 
out, however, not all such interfaces will be decorated with the 
powder. The distinguishing feature between those interfaces 
which will be decorated by the magnetically active particles 
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and those interfaces which will not, seems to be whether or 
not the magnetic lines of force which de?ne the interface form 
loops which intersect the interface. If the loops intersect the 
interface, magnetically active particles will collect on the in 
terface. If the loops do not intersect the interface, the mag 
netically active particles will not decorate the interface. We 
will use the term “active magnetic interface” to describe those 
interfaces which the magnetically active powder will decorate, 
and the term “passive magnetic interface" to describe those 
interfaces which will not be decorated by the magnetically ac 
tive powder. The method of the present invention is effective 
in forming visual images of only those latent magnetic images 
which are formed from a series of active magnetic interfaces. 

In FIG. I a magnetically active powder 26 has been placed 
on the magnetic member 27. The magnetic member has four 
magnetized regions 28, 29, 30 and 31, and a nonmagnetized 
region 32, all with magnetically active interfaces. In FIG. 1 
athere is no external ?eld. The powder has been initially 
vibrated so that it is free to be drawn into the magnetized re 
gion, and within that region it exhibits a tendency to collect 
over the magnetically active interfaces. If the magnetic ?eld in 
the member were strong enough, the powder would collect in 
discrete piles over the magneu'cally active interfaces, but nor 
mally the ?eld is not strong enough so the powder merely 
mounds at the interface and does not form discrete piles. In 
those cases where the ?eld is strong enough to form discrete 
piles, the piles are very diffuse so that the visual image formed 
by the distribution of powder is not well resolved. Such images 
are not suitable for reproduction or projection. 

In FIG. I b an external magnetic ?eld H is applied perpen 
dicular to the surface of the member. The ?eld in the region of 
the interface is enhanced by the external magnetic ?eld, and 
the powder forms into discrete piles along certain of the active 
magnetic interfaces. The resolution of the image generally in 
creases as a function of the strength of the external magnetic 
?eld, and such a visual image is generally good enough to be 
reproduced by any technique known to those skilled in the art. 
One such technique would be by re?ecting light off the sur 
face onto a screen; another would be to project light through 
the magnetic member, providing the member is transparent. _ 

In FIG. lb the external magnetic ?eld H is oriented in one 
direction. In FIG. 1c the direction of the ?eld has been 
reversed. In each case the powder collects over that active 
magnetic interface at which the magnetic ?eld of the interface 
is enhanced by the applied external magnetic ?eld. This is due 
to the fact that the external magnetic ?eld lines are channeled 
through the interfaces at which the ?eld lines are properly 
oriented. There is no difference, as far as the resolution is con 
cerned, which orientation is used. 

In the situation described above, the external magnetic ?eld 
is a constant magnetic ?eld. The magnetically active material 
can be in the form of powder as discussed above or a suspen 
sion of magnetically active particles in a liquid vehicle. In fact, 
a liquid suspension is preferred. Since a rapid change in the 
latent magnetic image recorded on the magnetic member is 
not contemplated, the magnetically active material can be al 
most any magnetically active material. Even weekly magnetic 
materials such as Fe,O, in a liquid vehicle will work. The 
liquid can be almost any liquid such as water, mineral oil or or 
ganic solvents which will not react with the magnetically ac 
tive material. 
The speed with which the visual image discussed above can 

vary with changes in the latent magnetic image is limited. Nor 
mally it takes about a second for the suspension to reorient it 
self if the latent magnetic image changes. This situation can be 
remedied if an alternating polarity magnetic ?eld rather than a 
constant magnetic ?eld is applied. FIG. 2 shows an arrange 
ment similar to that of FIG. I in all respects except in this case 
a weak, alternating polarity, magnetic ?eld is applied. In FIG. 
2a the external magnetic ?eld is at a maximum and oriented in 
one direction; in FIG. 2b the external magnetic ?eld is zero; 
and in FIG. 2c the external magnetic ?eld is at a maximum and 
oriented in a direction opposite to that shown in FIG. 2a. It 
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must be emphasized, that even at its maximum this is a weak 
external magnetic ?eld. In FIG. 2a the ?eld is in a direction 
such that the powder collects over the interfaces between re 
gions 28 and 29 and between regions 30 and 31. As shown, the 
total magnetic ?eld is strong enough to cause all the magnetic 
material to be drawn into the magnetized region but not strong 
enough to resolve the peaks over the interfaces. It is possible 
that the ?eld could be increased to provide resolution of the 
peaks without altering the situation to that shown in FIG. 3, 
but for convenience we will assume that the ?eld is too weak 
to do this. Whether or not the peaks are resolved does not 
alter the discussion. In FIG. 2b the ?eld has reached a zero 
level in the cycle and the powder reorients itself over the en 
tire magnetized area. Again, if the ?eld due to the magnetic 
signal itself is large enough, some peaks and valleys may ap 
pear, but the resolution of the peaks would certainly be worse 
than the resolution of the peaks formed in the case of the con 
stant magnetic ?eld. In FIG. 2c the magnetic ?eld has in 
creased to a maximum again, but this time the peaks are 
formed over the other interfaces because the magnetic ?eld is 
oriented in a direction opposite to its direction in FIG. 2a. The 
image produced in the low ?eld alternating polarity case is 
similar to that produced in the constant magnetic ?eld case of 
FIG. 1 except that the resolution is usually poorer. It must be 
remembered, however, that to get the distribution shown in 
FIG. lathe magnetic member had to be vibrated initially. This 
was to “unstick” the particles from their position on the non~ 
magnetized area of the magnetic member so that the small 
?elds exerted by the latent magnetic image were suf?cient to 
draw the magnetically active particles into the magnetized 
area. In the case of an alternating magnetic ?eld, however, the 
fact that the particles are subjected to the alternating mag— 
netic ?eld means that the particles are automatically unstuck 
from their position over the nonmagnetized area so that no ini 
tial vibration is needed. 
The alternating magnetic ?eld imparts enough activity to 

the magnetically active particles so that in effect a suspension 
of the magnetically active particles is formed, so that the nega 
tively active particles are easily moved by the magnetic ?eld. 
In the situation illustrated by FIG. 2, this activity is suf?cient 
to allow the particles to be drawn into the magnetized region 
by the applied ?elds. As the amplitude of the alternating com 
ponent increases, the activity of the particles increases until at 
some point the situation of FIG. 3 occurs. 

Before discussing the phenomenon illustrated by FIG. 3, we 
must note that so long as the alternating component of the 
magnetic ?eld is present, the actual magnitude of the mag 
netic ?eld is not critical. A constant component could be 
added to the varying component shown in FIG. 2 and the 
result would be much the same; in fact the resolution would 
probably be increased. ‘ 

In FIG. 3 the magnetic member 27 and the information con 
tained on it are the same as in the preceding two FIGS. An al 
ternating polarity magnetic ?eld is also used, but this time the 
strength of the magnetic ?eld is above a certain level, nor 
mally below the coercivity of the magnetic member, at which 
a complete image reversal occurs. At ?rst it appears that all of 
the powder is collected over the nonmagnetized area of the 
magnetic member, but a closer look reveals that very sharply_ 
resolved peaks of powder also appear at the active magnetic 
interfaces. In FIG. 3a the ?eld is at a maximum and is oriented 
in one direction. The nonmagnetized region and the interfaces 
between regions 28 and 29 and between 30 and 31 are 
covered. In FIG. 3b the ?eld is zero and the whole surface is 
covered. In FIG. 3c the ?eld is reversed in direction and is 
again a maximum. The nonmagnetized region and the other 
interfaces are covered. 
There are two aspects to the phenomenon. The ?rst is an 

image reversal. In the situations illustrated in FIGS. 1 and 2 
above, the powder was all collected over the magnetized area. 
Sometimes it completely covered the magnetized area, some 
times it was resolved into discrete regions of the magnetized 
area, but by contrast with the nonmagnetized area, the mag 
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netized area assumed the color of the powder; whether it be 
dark or light. In the situation illustrated in FIG. 3, the nonmag 
netized area is always covered with powder and the mag 
netized area is either totally or partially covered by the 
powder, depending on the position in the cycle. By contrast, 
then, the nonmagnetized area of the member assumes the 
color of the powder. The net result is what appears to be an 
image reversal over the constant or low ?eld alternating 
polarity situation. This distinction is illustrated by FIGS. 4 and 
5 in which a magnetic member has been totally magnetized in 
lines of opposing polarity, and an area 35 in the shape of the 
FIG. 2 has been demagnetized. FIG. 4 shows the low ?eld 
situation. Assuming the powder is black, the nonmagnetized 
area appears white because powder is excluded from it. FIG. 5 
illustrates the high ?eld alternating polarity magnetic ?eld 
situation. FIG. 5a illustrates the situation where there is a max 
imum ?eld oriented in one direction Powder collects on the 
demagnetized area of the FIG. 2 3S and on the interfaces 36 il 
lustrated by dark lines. The dotted lines 37 are the uncovered 
magnetic interfaces. FIG. 5b illustrates the zero ?eld situation 
where the whole member is covered, and FIG. 5 c illustrates 
the maximum reverse ?eld situation where again the FIG. 2 35 
is covered with the powder, along with the solid lines 36 which 
represent the interfaces which were dotted lines in FIG. 50. 
Here again, the dotted lines 37 of FIG. 5: represent the un 
covered interfaces. 
The second aspect of the phenomenon is less dramatic, but 

of greater consequence. For reasons, not fully understood, the 
time required for the visual image to change in response to 
changes in the latent magnetic image is decreased from 
seconds to at least milliseconds. This means that the visual 
image formed by the powder can follow rapid changes in the 
latent magnetic image which increases the usefulness of the 
system. 
The reason for the image reversal is believed to be the ac 

tivity imparted to the magnetically active powder by the mag 
netic ?eld. It is believed that the normal tendency of this high 
?eld cycling between alternating polarities is to scatter the 
powder into a uniform distribution over the entire surface, and 
that it is only in those regions near a large magnetic gradient 
where the powder is distorted from that uniform distribution. 
The ?eld at the interface is great enough to overcome the scat 
tering force and draw the powder away from adjacent region, 
i.e. those regions within the magnetized area but not over an 
interface; but it is not strong enough to draw powder from re 
gions which are further away, i.e. the nonmagnetized region. 
This theory is backed up by the fact that if the strength of the 
magnetic ?eld is increased even further, the entire surface will 
be essentially covered at all times and the visual image is lost. 
The scattering force becomes too great to be overcome by the 
localized ?elds at the interfaces. It appears, then, that there is 
a critical range of magnetic ?eld strength in which this 
phenomenon occurs, but it is dif?cult to set generalized limits 
on the range of this region because the thresholds will vary 
with the type of magnetic material used and can only be deter 
mined empirically in each situation. 

In the case of a constant external magnetic ?eld, used mere 
ly to increase the resolution of the visual image, almost any 
type of magnetically active material dispersed in almost any 
?uid can be used. In the high strength alternating ?eld case, 
the requirements are more critical. To date, only powders of 
magnetically active material have been used successfully, and 
it is believed that powders will remain ‘the optimum form of 
suspension. The powder can be in a gaseous atmosphere or in 
a vacuum. It is conceivable, however, that a liquid suspension 
with a low viscosity could be used successfully. This is even 
more feasible in the situation where the frequency of the ex 
ternal magnetic ?eld cycle is low and when the rate at which 
the latent magnetic images changes is slow. 

It has also been found that not all magnetically active 
materials work well in this high speed con?guration. Once 
again, the distinction is relative. When the magnetically active 
particles are not required to follow rapid changes in in mag 
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6 
netic ?eld or in the latent magnetic image, then almost any 
magnetic material will work, but from the point of view of a 
system which will respond to millisecond changes in latent 
magnetic images and to a 60c.p.s. alternating magnetic ?eld, 
the situation is more critical. It is the high speed situation that 
we will now concentrate on, but once again it must be 
emphasized that the relative effectiveness of the various 
materials will change as the circumstances change, and that al 
most any magnetically active material will work under some 
circumstances. 1 

In the high speed case, weakly magnetic particles such as a 
Fe,Oa will not work. This is understandable because the mag 
netic properties of these materials are such that the force ex 
erted by the changing magnetic ?eld is not strong enough to 
overcome the inertia and friction of the particles. Magnetic 
materials such as cobalt, barium ferrite, nickel, carbonyl iron 
and magnetic Fe,0a will work, but not particularly well. It ap 
pears that the better the magnetic properties of the material, 
the better the material operates in the system. This is true only 
up to a point, however. Highly magnetic particles will respond 
to the ?eld very rapidly, but have a tendency to agglomerate 
and collect in a magnetized region so that it is difficult to move 
them. This reduces the effectiveness of ' highly magnetic 
materials in this use, but the tendency to agglomerate can be 
overcome by coating the highly magnetic materials with non 
magnetic coatings which will keep the magnetic surfaces of 
the particles far enough apart so that the particles don't stick 
together. The best magnetically active material found to date 
is composed of particles of magnetite (mineral Fe,0,) coated 
with Paricin saturated fatty acid ester. It must be noted, how 
ever, that the composition of the coating can e?'ect the way in 
which the particles react. A Paricin saturated fatty acid ester 
coating on magnetite has been found to be better than a car 
nauba wax coating on the same material, probably because the 
latter has more of a tendency to cause sticking than the 
former. I 

It appears, then, that magnetically active materials of inter 
mediate magnetic properties are better than weakly magnetic 
materials, and better than untreated strongly magnetic materi 
als. If a hard, frictionless, nonmagnetic coating can be formed 
on the strongly magnetic materials to keep them from ag 
glomerating, however, then generally the more strongly mag 
netic the particles the better the particles are for use in the 
higher speed system. I 

In the work discussed above the external magnetic ?eld had 
a frequency of 60c.p.s. This frequency is su?icient to create 
the image inversion and prime the system so that it will react 
rapidly to changes in the latent magnetic image. The frequen 
cy of the alternating external magnetic ?eld is immaterial, 
because it is really the ability of the system to follow changes 
in the latent magnetic image that is important. It is possible, 
however, that for each magnetically active material, an op 
timum external magnetic ?eld frequency can be found, so that 
materials which are poor at one frequency will be acceptable 
at other frequencies. The only limitation on the frequency of 
the external magnetic ?eld is that the frequency should be well 
above the ?icker rate which the eye can detect. 

FIG. 6 illustrates an experimental device used to create the 
above effect. The magnetic material 40 is contained in a vessel 
41 with a broad shallow cavity. The vessel can have a trans 
parent cover, not shown, to contain the material. The vessel is 
placed on top of the magnetic member 42 supported by'rolls 
60 and 61 that the magnetic ?eld from the latent magnetic 
image can penetrate into the vessel and effect the magnetic 
particles. The whole system is placed on top of an electromag 
net 43 comprising a core 44, of highly permeable material, 
and a coil 45 surrounding the core. A source of alternating 
current, not shown, supplies power to the coil. The visual 
image of the latent magnetic image recorded on the magnetic 
member is produced by the powder. This image can be viewed 
directly by eye, or it can be displayed on a screen by re?ecting 
light off the image onto the screen, or by any other conven 
tional projection technique. 
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As shown the magnetic member and the latent magnetic 
image are stationary, but the latent magnetic image can be 
changing. One way to effect his is to incorporate a tape deck 
into the system with rotating support rolls, as illustrated in 
FIG. 6, so that magnetic member 42 is a moving magnetic 
tape. in this case, some framing device, such as That used in 
motion picture projection would be useful, and synchroniza 
tion can be provided by the cyclic ?eld at any instant when the 
picture is obliterate, i.e. at any multiple ofa full or half cycle. 

' . should be obvious to one skilled in the art that if the quan 

tity of magnetically active material placed in the cavity is too 
large, the shear weight of the particles coupled with the 
cramped location would make image resolution dif?cult. The 
amount of magnetic material placed in the cavity should, 
therefore, be controlled so that e?’ective movement by the 
magnetic ?eld is possible. _ 
The above discussion has been limited to the situation 

where the magnetic ?eld alternates between opposite polarity 
?elds of equal magnitude. It should be obvious to one skilled 
in the art that the magnitude of the oppositely oriented ?elds 
need not be equal and that in e?'ect the alternating polarity 
magnetic ?eld can have a constant component supplied either 
by a separate magnet or by adding a direct current component 
to the alternating current supplied to the electromagnet. This 
constant ?eld component can be of'a magnitude sufficient 
merely to unequalize the amplitude of the alternating polarity 
component or it can be of a magnitude such that the magnetic 
?eld is no longer an alternating polarity magnetic ?eld but is 
rather a magnetic ?eld of constant polarity with an alternating 
component sufficient to impart the activity to the particles 
needed to place them in the form of a suspension. 

Finally it should be obvious to one skilled in the art that the 
shape of the varying magnetic ?eld is not critical. Amplitude 
variations other than sinusoidal variations can be used. 

FIG. 7 illustrates another way in which a changing latent 
magnetic image can be effected. In FIG. 7 the vessel 41 con 
taining the magnetic particles 40 is built into the envelope of a 
cathode ray tube 46. The magnetic member 42 is coated on 
the inside surface of the envelope at the bottom of the vessel. 
The external magnetic ?eld is provided by external coils 47. 
The latent magnetic image is recorded on the magnetic 
member by thennoremanent writing using electron gun 48, or 
by some similar technique. In this context, CrO2 is a very ef 
fective composition from which to make the magnetic 
member because of its low Curie point. The technique of ther 
moremanent writing is described in copending application 
Ser. No. 821,899, entitled Therrno-Remanent Magnetic 
Memory System, ?led May 5,1969 by Breton et al. Other writ 
ing techniques such as Curie point writing, laser writing, mag 
netic style writing or magnetic head writing, can also be used. 
The projection system can be a light source 49 located be 

hind the magnetic member and designed to project the visual 
image on screen 50, or it can be any one of the techniques 
discussed above, such as that illustrated by light source 51 
which is designed to re?ect light 05 the surface of the visual 
image onto screen 52. The readout technique is not critical. 
Any means known to those skilled in the art can be used. It 
should be noted that the system described cannot only be used 
to project visual images but can also be used as a light shutter 
or modulator. 
What is claimed is: v , 

1. An apparatus for the visual observation of a latent mag 
netic image recorded on a magnetic member in the form of ac 
tive magnetic interfaces which comprises: 

a. a means for supporting said magnetic member; 
b. a nonmagnetic vessel containing a broad shallow cavity, 

said vessel being disposed above said magnetic member in 
a manner such that the magnetic ?eld due to said latent 
magnetic image penetrates into said cavity; 

c. a quantity of magnetically active particles disposed within 
said cavity; and 

d. means for producing a magnetic ?eld of alternating 

?eld due to said latent magnetic image, said magnetic 
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?eld of alternating polarity having a?haxiriiuin' field 
strength sufficient to cause said magnetically active parti 
cles to decorate the nonmagnetized areas of said mag 
netic member as well as a portion of said active magnetic 
interfaces thereby increasing the response speed of said 
apparatus to changes in said latent magnetic image, said 
magnetic ?eld of alternating polarity having a frequency 
greater than the ?icker rate that the eye can detect, 
whereby a visual image of said latent magnetic image can 

1 be produced. 

2. The apparatus of claim 1 wherein said magnetically ac 
tive particles are contained in a gaseous atmosphere. 

3. The apparatus of claim 1 wherein said magnetically ac 
tive particles are contained in a vacuum. 

4. The apparatus of claim I wherein said magnetically ac 
tive particles are contained in a liquid. I 

5. The apparatus of claim 1 wherein said magnetically ac 
tive particles are coated with a nonmagnetic material. 

6. The apparatus of claimv 1 further comprising means to 
produce a constant magnetic ?eld component to said mag 
netic ?eld cycled between alternating polarities 

7. The apparatus of claim 1 wherein said means for produc 
ing a magnetic ?eld of alternating polarity is an alternating 
current source with a direct current component. 

8. The apparatus of claim 1 wherein said magnetically ac 
tive particles are composed of magnetic materials selected 
from the group consisting of cobalt particles and mixtures of 
cobalt particles and magnetic Fe,0, particles. 

9. The apparatus of claim 1 wherein said magnetically ac 
tive particles are coated particles of magnetite 

10. The apparatus of claim 1 wherein said magnetically ac 
tive particles are particles of magnetite coated with camauba 
wax. 

11. The apparatus of claim 1 wherein said magnetically ac 
tive particles are coated particles of a ferromagnetic metal. 

_ 12 The apparatus of claim 1 wherein said means for sup 
porting said magnetic member is adapted to move said mag 
netic member, whereby said visual image is a, changing visual 
image. 

13 The apparatus of claim 1 wherein said magnetic member 
is a stationary magnetic member and wherein said means 
3 adapted to hold said magnetic member is adapted to alter said 
‘latent magnetic image recorded on said magnetic member, 
1 whereby said visual image is a changing visual image. 
! 14 The apparatus of claim 1 further comprising means for 
' displaying said visual image on a screen. 

15 The apparatus of claim 1 wherein said magnetic member 
,is a magnetic member formedfrom the group of magnetic 
I materials consisting of CrO, and iron oxide. 

16. A method of forming a visual image of a latent magnetic 
Iimage recorded on a magnetic member in the'form of active 
magnetic interfaces which comprises: ' 

a. positioning a suspension of magnetically active particles 
in a ?uid above said magnetic member in a manner such 
that the magnetic ?eld due to said latent magnetic image 
penetrates said suspension; and 

b. providing a magnetic ?eld of alternating polarity within I 
said suspension to supplement the magnetic ?eld due to 
said latent magnetic image, said magnetic ?eld of alter 
nating polarity having a maximum ?eld strength sufficient 
to cause said magnetically active particles to decorate the 
nonmagnetized areas of said magnetic member as well as 
a portion of said active magnetic interfaces thereby in 
creasing the response speed of said suspension to changes 
in said latent magnetic image, said magnetic ?eld of alter 
nating polarity having a frequency greater than the ?icker 
rate that the eye can detect, whereby a visual image of 
said latent magnetic image is formed. 

17 The method of claim 16 wherein the step of positioning a 
suspension of magnetically active particles above said mag 
netic member comprises positioning a powder of magnetically 
active particles disposed in a gaseous atmosphere above said 

, magnetic member. 
ii. The method a claim 16 further comprising the step of 

projecting said visual image on a screen. 


